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(57) Abstract 



The rat ob receptor gene has been isolated and cloned. Two different alleles have been identified: the wild-type, and the /^-ai[eJe 
which differs from the wild-type by only one base pair. The base pair change, however, introduces an ^ispl restriction sue into the DNA 
sequence, and also results in an amino acid change. Also part of the invention are the novel receptors, vectors containmg the nucleic acid 
encoding the receptors, host cells transformed with this gene, and assays which use the gene or protem and idenufy new ligands. 
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r:TL°™S"N.CLHO™HS BNCOO.O THBM 
rRn<;S REFERENCE TO RELATED APPLICATIONS 

STATEMENT REGARDING FEDERALLY-SPONSORED R&D 

JO Not Applicable 

REFERENCE TO MICROHCHE APPENDIX 
Not Applicable 

and RNA Jutces encodU^g the., and to assays usu,g rat receptor 

proteins. 

.0 BACKGROUND ™ , 

,voWed.t"or.se^o.o.e.U..™^^^^^^^^^^ 

particular interest are mutanon. d.s-ve.d^- *J^P^ .^^ 

leptin. which is a component of a 372-4^5-432; Chen el 

alleles have been identified: one mutanon ^--^^ ^J^^^' <he 
^.nation Of 

30 other mutation changes tne irdii.^u ^ . ^, lentin 
. • :« u rpfiuced amount of circuUtmg lepiui. 
gene, resulting m a reaucea au o n^rrpase in the levels of 

There is a correlation between a decrease in in 
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The fa mutation map.s to rat chromosome 5 in a region that 
i.s syntemc with the db allele on mouse chromosome 4 (Tniett er al 
1991, Proc. Nat!. Acad. Sci. 88: 7806-7809). This obsen/ation in ' 
conjunction with the similar phenotypes of the fa/fa rat and the ^dh/dh 
mouse, led to the proposal that the /a gene was the rat homologue of the 
dh gene. Higher resolution genetic mapping supports the contention 
that the fa mutation is located in the gene encoding the rat OB-R (Chua 
er al. Science 271:994). 

It would be desirable to be able to funher experiment with 
the rodent model system for obesity, and to be able to clone and produce 
purified rat oh receptor to use in assays for the identification of li-ands 
which may be useful in understanding obesity and for its prevention and 
treatment. 

5 SUMMARY OF THE INVENTION 
Not AppHcable 

BRIEF DECRIPTION OF THE DRAWINGS 

FIGURE I is the amino acid sequerice of the rat OB- 

0 receptor. 

FIGURE 2 is the cDNA sequence of the rat OB-receptor. 
FIGURE 3 is a table of primers used for the PGR reactions 
detailed in the Examples. 

880 FIGURE 4 shows the gels demonstrating the analysis of the 

A u to C mutation identified in the OB-receptor from hypothalamic 
cDNA and geridmic DNA obtained from lean and fa/fa rats. 

FIGURE 5 compares the amino acid sequence between 
human cytokine receptor gpl30 (Humgp 130), the mouse OB-R 
CMousOBR). human OB-R (HumOBR) and lean rat OB-R TRatOBR). 
The numbering refers to the location in the protein, and the cytokine 
motif GXWSXWS can be seen. 

As used througout the specification and claims, the 
following definitions apply: 
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"Substantially free from a.ssociated rat membrane proteins" 
means that the rat receptor protein is not in physical contact with any rat 
membrane proteins. 

"Substantially purified rat OB-receptor" means that the rat 
receptor protein is at least 90% and preferably at least 95% pure. 

"Wild type" means that the gene or protein is substantially 
the same as that found in a rat which is not considered to have a 
mutation for that gene or protein. It is also referred to as "lean" 
throughout the specification and claims. 

"/a" means that the gene or protein is substantially the same 
as that found in a rat homologous for ih^ fatty mutation. 

"Substantially the same" when referreing to a nucleic acid 
or amino acid sequence means either it is the same as the reference 
sequence, or if not exactly the sam«, contains changes which do not 
affect its biological activity or function. Although the /a and wild type 
rat OB-R genes differ by only one nucleotide, they are not considered 
"substantially the same" as the biological activity and functions of their 
. encoded proteins are very different. 

The rat OB-R is a member of the cytokine receptor family. 
Motifs that are characteristic of the cytokine receptors such as the motif 
WSXWS (where W is the amino acid residue tryptophan, S is the amino 
acid residue serine and X is any amino acid.) were found to be 
conserved in the rat OB-R. 

One aspect of this invention is the molecular cloning of a 
rat OB-R. The nucleotide sequence for the rat OB-R from both lean 
and falfa rat hypothalamic cDNA was determined and compared. In the 
fa/fa rat, there was a single nucleotide change, an A to C at nucleotide 
880 resulting Ln an amino acid change at glutamine 269 to proline. The 
mutation introduces an Msp I site (CCGG) that was utilized to genotype 
a number of lean control and/arry animals. The results indicate that the 
mutation is tightly linked to the/c/ allele. Thus, it is likely that the /a 
mutation lies in the OB-R receptor cDNA and that the A to C 
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• containing a glutamine 269 and the 

a lele conta.nmg proline 269 are part of this invention, as are all nuc eic 
. acids which can encode them. . c an nucieic 

5 

nh. • ^ • ""cleotide sequence of the wild type rat OB-R cDNA 

obtained in accordance with this invention has 3650 nucleotides as 
shown ui FIGURE 2. TTiis DNA sequence contains an open reldm. 

acids. The open reading frame extending from nucleotide 75 to 3653 
makes up one a.spect of this invention. 

The wild type and/a receptor proteins contain an 
ex racelluiar. a transmembrane domain. The extracellular domain 
extends from amino acids 1-830; the transmembrane domain is from 

of rhe. H ^^•''^ i"<^^"des proteins which lack one or more 

of these domains. Such deleted protems are useful in assays for 
Identifying ligands and their binding activity. 

the recent ^^-^^ "^^^ ^P'^'^^* can occur in 

n lis ^^"^ P'-ocessmg. This can occur at base pair '^742 
(lysme««y). The alternative sequence (for both the wild type and fa) 

^TemiTn ^''^^^ ^"°fher aspect of this 

AGA GCG GAG ACT CTT TGA ATA TCT 
^ D T L STOP 

nrnr.- • ^^"^ ^ ""^ ' -'^^nal Sequence; thus the mature 

proteins^extend from amino acids 28-1 162. The mature proteins form 
yet another aspect of this invention. This differs from the sicnal 
sequence of 1-22 reported for mou.se and human OB-r; this r^ay be 
explained by the u.se of a different analysis program. 

Comparison of wild type rat OB-rV known OB-R 
receptors of different species has revealed some similarities. For 
example, the rat OB-R nucleotide sequence is 93% identical to the 
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mouse OB-R and 81% identical to the human OB-R sequence.s. The 
deduced amino acid sequence of the rat OB receptor is 93% identical to 
the mouse and 76% identical to the human OB-R. 

The size of the open reading frame of the rat OB-receptor 
of this invention, (1 162 amino acids) is similar to that of the human OB- 
R (1 165 amino acids) reported by Toriaglla et al. 1995, Cell 83:1-20. 
. Both the rat OB-R of this invention and the human OB-R contain a large 
cytoplasmic domain. In contrast, the mouse OB-receptor of 894 amino 
acids has a relatively short cytoplasmic domain. 

One of the. most notable and surprising aspects of this 
invention is that there is only a single nucleotide difference between the 
wild type rat cDNA and the /dV/a rat cDNA for the OB-R. PGR 
fragments obtained from falfa cDNA were sequenced. A single 
nucleotide change relative to the lean cDNA sequence was observed in 
the hypothalamus. An A to C transversion at bp 880 results in an amino 
acid change of glutamine to proline at amino acid residue 268. Every 
tissue examined in xhefd/fa rat was found to be homozygous for this A 
to C mutation at nucleotide 880. The A to G change in the sequence 
introduces a Mspl restriction endonuclease site (GGGG) into the 
sequence, and this is the basis of an assay for presence of the mutation. 

Thus another aspect of this invention is an assay to 
determine the genotype of a OB-R DNA, suspected of having an. A to C 
mutation at bp 880, comprising digesring the OB-R DNA with Mspl, 
and comparing the restriction products so producted. In a preferred 
embodiment, the assay comprises generating PGR products of the OB-R 
DNA, digesting the PGR products with Mspl and comparing the 
restriction-products so produced with those obtained from a rat 
containing a wild-type OB-R gene. The gene from a rat which has a 
wild-type OB-R will yield two restriction products, 1774 and 289 bp 
long. The gene from the fa rat will have three restriction products: 
747, 1027 and 289 bp long. These are easily ob.served using standard 
gel techniques. 
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The OB-R gene can be introduced into vinuaiJy any host 
cell UMng know, vectors. Preferred host cells ir^clude E. coli as vve IJ as 
mammalian and yeast cell lines. 

-^kili in the an is able to choose a known 
vector which is appropriate for a given host cell; generally plasmids or 
V nil vectors are preferred. The OB-R gene may be present in thf 
vector in its native fonn, or it may be under the control of a 
heterologous promoter, and if desired, one or more enhancers, or other 
sequences known to regulate transcription or translation. The host cell 
containing the OB-R gene is culmred. and the OB-R gene is expressed 

th Ten :X ^'T' ^^-^ --^y ha^estedTrom 

me cell usmg convennonal separation techniques. 

A further aspect of this invention is the use of rat CB-R in 
assays to Identify OB-R iigands. A ligand binds to the OB-R in 
vcvo may or may not result in an activation of the receptor Li elands 
may be agonists of the receptor (i.e. stimulate its activity), antaoonists 
(inhibit Its activity) or they may bind with Httle or no effect upon the 
receptor activity. f ' 

_ In an assay for Iigands, the rat OB-R of this invention is 

exposed to a putative hgand, and the amount of binding is measured" 
The amount of binding may be measured in many ways; for examole a " 
hgand or the OB-R being investigated may be labeled with I 
conventional label (such as a radioactive or fluorescent label) and then 
put m contact with the OB-R under binding conditions. After a suitable 
ime, the unbound ligand is saparated from the OB-R and the amount of 
Iigand which has bound can be measured. This can be perfomied with 
either the wild-type OB-R or the /a OB-R of this invention; alternatively 
the amount of binding to the two alleles can be compared In a 
competitive assay, both the putative ligand and a known ligand are 
present, and the amount of binding of the putative ligand is compared to 
he arnount of binding to a known ligand. Alternatively, the putative 
hgand s ability to displace previously bound known ligand (or vice- 
versa) may be measured. In yet other embodiments, the a.ssav mav be a 
heterogeneous one. where the OB-R may be bound to a surface, and 
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contacted with putative ligands. Dectectioti of bitidina tnav be bv . 
vanety of tnethod., including labelling, reaction w,* Antibodies and 
chomophores. 

5 DETAILED DESCRIPTION OF THE INVENTION 

This invention relates to a rat oh receptor which is 
substantially free from associated rat membrane protems. It also relates 
to substantially punfied rat oh receptor ("rat OB-R" or "rat OB 

0 from r'"^ ^Tuu °' ^^-^-^ °' ^^'-^ ''^ obtamed 

U from a rat which has a wild-type OB-R. Another rat OB-R of this 

invention is obtained from a rat which has the ./a mutation. 

Another aspect of this invention is to nucleic acids which 
encode a rat OB receptor. The nucleic acid may be anv nucleic acid 
which can encode a protem, such as genomic DNA, cDNA. or any of the 
> various forms of RNA. Preferably, the nucleic acid is cDNA. 

This invention also includes vectors containing a rat OB-R 
gene, host cells containing the vectors, and method.s of makin- 
susbstantially pure rat OB-R protein comprismg the steps of introducing 
a^vector compn.smg a rat OB-R gene into a host cell, and cultivating the^ 
host cell under appropriate conditions such that rat OB-R i.s produced 
Ihe rat OB-R so produced may be harvested from the host cells m 
conventional way.s. 

Yet another aspect of this invention are assays which 
employ a rat OB-R. In these assays, various molecules, su.spected of 
being rat OB-R ligands are contacted with a rat OB-R, and their bindin- 
IS detected. -In thi.s way agonists, antagonists, and ligand mimetics may ^ 
be Identified. A ftinher aspect of this invention are the li-ands so 
indentified. ^ ' " 
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The following non-limiting Examples are presented to 
better illustrate the invention. 

EXAMPLE 1 

Preparati on of mRNA and cDNA from rat tissues 

Tissues were collected from lean and falfa Zucker rats and 
snap frozen in liquid nitrogen. The tissues collected included: 
hypothalamus, pituitary, lung, liver, kidney, heart, adrenal glands, 
smooth muscle, skeletal muscle, and adipose tissue. The tissues were 
homogenized with a Brinkmann Polytron homogenizer in the presence 
of guanadinium isothiocyanate. mRNA was prepared from 
hypothalamus, lung, and kidney according to die instructions provided 
with the messenger RNA isolation kit (Stratagene, La Jolla, CA). cDNA 
was prepared from approximately 2 iig of mRNA with the 
SuperScript■^^' choice system (Gibco/BRL Gaithersburg, MD). The first 
strand cDNA synthesis was primed using 1 ug of oiigo(dT) 12-18 primer 
and 25 ng of random hexamers per reaction. Second strand cDNA 
sythesis was performed according to the manufacturer's instructions. 
The quality of the cDNA was assessed by labeling an aliqout (l/lOt^i) of 
the second strand reaction with approximately 1 |j.Ci of [a-3-P]dCTP 
(3000 Ci/mmol). The labeled products were separated on an agarose gel 
and detected by autoradiography. 

EXAMPLE 2 

Amplification of Lean Rat OB-receptor cDNA using PGR 

The initial portion of the rat OB receptor was obtained by 
PGR using degenerate primers based on the mouse and human OB- 
receptor amino acid sequences. A set of 9 oligonucleotide primers, 
ROBR 1-9, shown in FIGURE 3, were designed to regions with low 
codon degeneracy. The pairing of the forward primers ROBR 2 f.5'- 
CAY TGG GAR TTY CTI TAY GT-3') and ROBR 3 (5'-GAR TGY 
TGG ATG AAY GG-3') corresponding to mouse amino acid sequences 
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mVEFLYV and ECWMKG, with reverse primers ROBR 6 (5 -ATC 
CAC ATI GTR TAI CC-3'). 7(5*-CTC CAR TTR CTC CAR TAI CC- 
3*), and 8 (5'-ACY TTR CTC ATI GGC CA-3') representing mouse 
amino acids, GYTMWI, VYWSNWS, and WTMSKV provided good 
yields of the appropriately sized products. The fragments of interest 
were amplified as long polymerase chain reaction (PGR) products by a 
modifying the method of Barnes (1994. Proc. NatL Acad, Sci, 91:2216- 
2220, which is hereby incorporated by reference. In order to obtain the 
required long PGR fragments, Taq Extender (Stratagene, La Jolla GA.) 
and the Expand Long Template PGR System (Boehringer Mannheim, 
Indianapolis, IN) were used in combination. The standard PGR reaction 
mix, in a final volume of 20 uL contained 5 ng of template (lean rat 
cDNA), 100 ng of primers, 500 uM dNTPs, 1 X Buffer 3 from the 
Expand kit, 0.1 (il each of Taq Polymerase and Taq Expander. 
Reactants were assembled in thin walled reaction tubes. 
The amplification protocol wasl cycle of 92°G for 30 sec, followed by 
32 cycles at 92°G for 30 sec, 45.^G for 1 min. and 68°G.for 3 min. using 
a Perkin-Elmer (Norwalk, GT) 9600 Thermal Gycler. 

This strategy produced a series oT PGR products with the 
largest being approximately 2.2 Kbp amplified from primers ROBR 2 
and ROBR 8. These products were subcloned for DNA sequence 
analysis as described below. 

EXAMPLE 3 

Subcloning of PGR products 

PGR products of the. appropriate size were prepared for 
subcloning by separation on an agarose geL excising the band, and 
extracting the DNA using Prep-A-Gene (BioRad, Richmond. GA). PGR 
products were ligated into pGR'^''^^II (Invitrogen, San Diego, GA) 
according to the instructions provided by the manufacturer. The 
ligation was transformed into INVaF' cells and plated on Luria-Berrani 
plates containing 100 jiig/ml ampicillin and X-Gal (32 |li1 of 50 mg/ml X- 
Gal (Promega, Madison, WI). White colonies were picked and grown 
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overnight in Luria -Bertani broth plus 100 ,ug/ml ampicillin. Plasmid 
DNAs were prepare'd using the Wizard miniprep kit (Promega, 
Madison, WT). Inserts were analyzed by digesting the plasmid DNA 
with EcoRI and separating the restriction endonulease digestion product 
on an asarose gel. 

Plasmid DNA was prepared for DNA sequencing by 
ethanol precipitation and resuspending in water to achieve a final DNA 
concentration of 100 ug/ml. DNA sequence analysis was performed 
using the ABI PRISM^m dye terminator cycle sequencing ready reaction 
kit with AmpliTaq DNA polymerase, FS. The initial DNA sequence 
analysis was performed with MI 3 forward and reverse primers, 
subsequently primers based on the rat OB-R .sequence were utilized. 
Following amplification in a Perkin-Elmer 9600, the extension products 
were purified and analyzed on an ABI PRISM 377 automated sequencer 
(Perkin Elmer, Norwalk, CT). DNA sequence data was analyzed with 
the Sequencher program. Due to the unknown genotype of the lean 
Zucker rat for the /a allele, either (+/+ or the DNA .sequence of 
multiple subclones of each fragment was analyzed to determine the 
cDNA .sequence of the lean rat OB-R. 



EXAMPLE 4 

Amplification and DNA .sequence analysis of lean 2Lnd fa/fa with 

primers RQBR 10 and 17 

Once specific lean rat sequence had been obtained from the 
ROBR 2-8 PCR fragment, rat specific primers ROBR 10 (5'-CTG CAC 
TTA ACC TGG CCT ATC-3') and ROBR 17 (5'-GGC CAG A AC TGT 
AAC AGT GTG-3') were .synthesized. Using primers ROBR 10 and 17, 
PCR products were amplified from rat lean hypothalamus, lean lung, 
falfa hypodialamus and fa/fa kidney cDNAs. The PCR conditions u.sed 
for this reaction were a PCR reaction mix with a total volume of 50 til 
containing 5 ng of template (various rat cDNAs mentioned above), 200 
ng of primers. 500 \xM dNTPs. 1 X Buffer 3 from the Expand kit. 0.25 
III each of Taq Polymera.se and Taq Expander. Reactants were 
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assembled in thin walled reaction tubes. The amplification protocol wa> 
1 cycle of 92°C for 30 sec, followed by 32 cycles at 92°C for 30 sec. 
60°C for 1 min. and 68° C for 4 min. using a Perkin Elmer 9600 
Thermal Cycler. 

EXAMPLE 5 

Amplification of the 3' ponion of the rat OB-R cDNA using 

Semi-nested PCR ' 

The 3' end of both the lean and fa/fa rat OB-receptors was 
obtained by the PCR with an initial amplification of the rat cDNA using 
a rat specific 5' primer paired with either a degenerate primer that 
corre.sponds to the cytoplasmic domain of the human OB-receptor or the 
3' UTR of the human or mou.se sequences. TTiis was followed by a 
second short round of amplification with either one of the original 
primers paired with a nested primer positioned within the originally 
amplified fragment, or with two nested primers. 

Rat specific primers ROBR 15 (5'-TCA CCT TGC TTT 
GGA AGC C-3'), ROBR 16 (5-GAC ATG GTC ACA AG A TGT 
GGG-3') and ROBR 23 (5'-CCT GGA CAC TGT CAC CTG ATG-3') 
were paired in different combinations with human degenerate primers, 
located in the cytoplasmic domain of the human OB receptor: HOBR 5 
(5'-CAT CAT YTC RTC YTT RTT YTT CCA-3 ), HOBR 6 (5 -GTY 
TGR AAY TGI GGC AT-3') and HOBR 7 (5 -TCR CAC ATY TTR 
TTY TCC AT-3') which correspond to amino acids WKNKDEMM, 
MPQFOT, and MENKMCD. respectively. Primers from the 3' ends of 
the human, HOBR IR (5'-TCT CTC CCA CCC ACA ACT AT-3 ). and 
mouse. MOBR IR (5'-TGG GTT CAT CTG TAG TGG TC-3*), OB 
receptors were also paired with rat specific primers. 

PCR reactions were performed with various combinations 
of the above primer sets in a total volume of 20 ul containing 5 ng of 
template (lean and fa/fa hypothalamus cDNAs), 100 ng of primers. 500 
uM dNTPs, I X Buffer 3 from the Expand kit, 0. 1 ul each of Taq 
Polymerase and Taq Expander. Reactants were assembled in thin walled 
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reaction tubes for the Perkin Elmer 9600 Thermal cvcler. The 
amplification protocol was 1 cycle of 92"=C for 30 sec followed by 3^ 
cycles at 92°C for 30 sec. 45=C for 1 min. and 6S°C for 4 min. usin^^'a 
Perkrn Elmer 9600 Thermal Cycler. 

Products were then purified, removina all nucleotides and 
primers, using the QIAquick PGR purification kit according to the 
manufacturer's specified protocols and resuspended in 30 jTl of water. 
The second PGR step was then performed using the first PGR reaction 
as the template and a ne.sted rat specific primer paired with the original 
3' pnmer as outlined above. The reaction conditions were a 50 .til 
reaction containing 5 fil.of template (from the purified PGR product). 
200 ng of primers, 500 uM dNTPs. 1 X Buffer 3 from the Expand kit, 
0.25 ^1 each of Taq Polymerase and Taq Expander. Reactants were 
assembled in thin walled reaction tubes for the Perkin Elmer 9600 
Thermal cycler. The amplification protocol was 1 cvcle of 92°G for 30 
sec., followed by 25 cycles at 92°G for 30 sec, 45=g' for 1 min. and 
68^G for 4 min. u.sing a Perkin Elmer 9600 Thermal Gycler. 

The largest fragment that was generated using the strategy 
was a fragment produced from ROBR 16 and HOBR 1 R that was 
approximately 1500 bp in length. The mouse 3' UTR which presumably 
encodes a smaller Lsoform generated by alternative splicing, produced a 
fragment that was about 650 bp long. 

EXAMPLE 6 



Amplificqfinn of 5' end nf the rat OB receptor 

The 5' end of the rat OB. receptor was obtained by using 
semi-nested PGR in a manner analogous to that described above for the 
3' end. In this case the rat specific primers are the 3' primers that were 
30 combined with primers from the 5' UTRs of the human OB-receptor. 
The primers utilized were HOBR IF (5-GTT ATG GTG GGA TGT 
GGG-3') and HOBR lF-2 (5'-TGG TGG CAT TAT GCT TCA G-3') 
paired with either ROBR 1 1 (5'-GAT AGG CCA GGT TAA GTG 
CAG-3") or ROBR 12 (5 -GAG TGC GGA GGA GTT TTG AC-3). 
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The largest product, HOBR lF-2 and ROBR 1 1 . yielded a 500 bp 
fragment that covers the region and induces an mitiator methionme 

codon. 



EXAMPf.F 7 

Identification of a niirlPnH rie change- in rhe falfa rHNA 
f r^N. . fragments obtained from fa/fa cDNA were prepared 

tor DN A sequence analysis by separating the PGR products on an 
agarose gel, excising the band of interest, and extracting the DNA usm- 
t^rep-A-Gene (BioRad). Sequencing results of the PGR product 
generated from/a//a hypothalamic cDNA identified a sinele nucleotide 
ch^ge relative to the lean cDNA sequence. An A to C transversion at 
t'P «X0 results m an ammo acid ghange of glutamine to proline at amino 
acid residue 268. Tlie A to G change in the sequence introduces a iVIspI 
restriction endonuclease site (GGGG) into the sequence. 

Several independent PGR products were amplified from 
hypothalamus, lung and kidney cDNA from lean and/a//a tissues usin^^ 
the pnmer pair ROBR 10 and 17. This product contains onlv one ' ^~ 
endogenous Msp I site at nucleotide 1 907. Restriction digestion of the 
^^K products m a reaction that consisted of 5 al of the PGR reaction 4 
of water and 1 ^1 of the restriction endonuclease Msp I These were 
mixed, mcubated for 1 hr at 37°G and analyzed on a 1 % acarose ael 
I he PGR products from the lean rat cDNAs contained only the 
endogenous Msp I site and generated products of 1774 and 289 bp In 
contrast thtPGR products from ih^ falfa cDNAs contained an additional 
M^p 1 site identified during the sequencing of ROBR 10/17 and 
generated products of 747, 1027, and 289: Thus, every tissue examined 
m t^he/a//a rat was homozygous for the A to G mutation at nucleotide 
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EXAMPLF R 

Genotype analysis nf lean and fh/ fn rar^ 

Genomic DNA was prepared from a 2 cm portion of the 
tail from ten lean and ten fa/fa Zucker rats and 2 lean and 5 fa/fa ZDF 
rats. The tissue was digested oyemight at 55=C using 0.3 jj.g of 
Proteinase K in 0.7 ml buffer containing 50 miM Tris. pH sTo. 100 rniM 
EDTA, and 0.5% SDS. The DNA was extracted two times with 
phenol/chloroform and one time with chloroform. The DNA was 
precipitated by adding NaCI to achieye a concentration of 0.3 M and then 
adding an equal yolume of 100% ethanol. The DNA was transferred to 
a 70% wash and then resuspended in 10 mM Tris, .1 mM EDTA. 

Genomic DNA, obtained as outlined above from yarious 
sources, was diluted in water to a final concentration of approximately 
100 ng/ul. In this experiment, the reaction conditions were a 20 ^il 
reaction containing 1 |il of genomic DNA template, 100 ng of primers 
500 dNTPs, I X Buffer 3 from the Expand kit, 0.25 ^1 each of Taq 
Polymerase and Taq Expander. Reactants were assembled in Perkin 
Elmer 0.5 ml thin walled reaction mbes. The amplification protocol for 
a Perkin Elmer 480 Thermal Cycler was 32 cycles of 92°C for 30 sec, 
54°C for I min. and 68°C for 5 min. Primers ROBR 27 (5'-GTT TGC 
GTA TGG AAG TCA CAG-3') and ROBR 28 (5'-ACC AGC AGA 
GAT GTA TCC GAG-3') were used to amplify a 1.8 Kbp fragment that 
must contain approximately 1.65 Kbp of intronic .sequence since the.se 
primers only produce a 156 bp PGR fragment when amplifying cDNA. 

After PGR amplification, an Msp I restriction endonuclease 
digestion of the products was undertaken. The reaction contained 5 ul 
of the PGR reaction, 4 p.! of water and 1 ul of the restriction 
endonuclease Msp I. These were mixed and incubated for I hr at 37°C. 
The products were then analyzed on a 1% agarose gel. The PGR 
products contained an endogenous Msp I site that cleayes the fragment 
.somewhere in the intron and produces a 700 bp fragment. Thus^ the 
Msp I restriction endonuclea.se digestion of the 1800 bp ROBR 27/28 
PGR product from a homozygous lean rat yields two fragments of 1 100 
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bp and the endogenous 700 bp fragment. In contrast, Msp I digestion of 
PGR products from z fa/fa ROBR 27/28 PGR amplification, which 
contains the A to G mutation, introduces an additional Msp I site that 
cleaves the II 00 bp band to produce a 950 bp and a small fragment of 
130 bp. The genomic analysis of the lean Zucker and ZDF rats also 
demonstrated that F^/fa heterozygotes where present as illustrated by 
Msp I restriction endonuclease digestion patterns that showed that these 
rats had the 1 100 bp fragments as well as the 950 mutant fragment. 
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WHAT IS CLALVIED IS: 

1- A rat a/^^-receptor (OB-R), sustantially free from 
associated rat proteins. . 

2. A rat OB-R according to Claim 1 which is 
substantially pure. 

3. A rat OB-R according to Claim 1 which is from a n 



10 which has a wild-type OB-R. 



rat 



, . 1 '''' ^^"^ according to Claim 1 which is from a rat 

having an /a OB-R. 

FIGURE 1 ^ ^^"^ according to Claim 3 which is shown in 

6. A nucleic acid encoding a rat OB-R of Claim 1. 

7. A nucleic acid according to Claim 6 which is a DNA. 
in FIGURE 2 ^ ^""'"^ according to Claim 7 which is shown 

rh.nvu. ^\ ^ ""^'^'^ according to Claim 7 which encodes 
the URF from from nucleotide 75 to 3653 as depicted in RGURE 1 . 

1 0: A DNA encoding substantially purified fa OB-R. 

comprising a nucleic acid which encodes a 



1 1 . A vector 



rat OB-R. 

12. A vector according to Claim 1 1 which is a pia.smid. 



wo 97/31015 



PCT/US97/0239 



vector. 



11. 



- IS - 

13. ' A vector according to Claim 12 which i.s a viraJ 

14. A host cell containing a vector according to Claim 



15. A host cell according to Claim 14 which i.s E. coU, a 
mammahan cell, or a yeast cell. 

16. An assay to determine whether a rat OB-R gene is 
wild-type or an /a allele, comprising: replicating PCR primers^ from the 
gene; cutting the primers with /V/ipI restriction enzyme; and 
determining the length of the resulting fragments. 

17. An assay to determine if a putative ligand binds to a 
rat OB-R and an assay for binding putanve ligands to the/a-OB-R 
comprising: contacting the putative ligand with a rat OB-R, and 
determining if binding has occurred. 

18. An assay according to Claim 17 wherein the ligand is 

labeled. 



19. An assay according to Claim 17 wherein the rat OB- 

R is labeled. 



20. A ligand identified by the assay of Claim 17. 
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